WORLD INTELLECTUAL PROPERTY ORGANIZATION 

Internationa] Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 




(11) International Publication Number: 


WO 97A1843 


B32B 5/18, 15/04, E04C 2/26 


Al 


(43) International Publication Date: 


3 April 1997 (03.04.97) 



(21) International Application Number: PCT/NO96/00229 

(22) International Filing Date: 27 September 1996 (27.09.96) 



(30) Priority Data: 

953858 



29 September 1995 (29.09.95) NO 



(71) Applicant (for all designated States except US): NORSK 

HYDRO ASA [NO/NO]; N-0240 Oslo (NO). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): WATHNE, Einar 
[NO/NO]; HvalstadAsen 29, N-1364 Hvalstad (NO). 
THRANE-NIELSEN, Haakon [NO/NO]; N-9780 Lebesby 
(NO). 

(74) Agent: RICANEK, Ivan; Norsk Hydro ASA, N-0240 Oslo 
(NO). 



(81) Designated States: AL, AM, AT. AU, AZ, BB, BG. BR, BY. 
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL, 
IS, JP, KE, KG, KP, KR, KZ t LK, LR, LS t LT, LU, LV. 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, ARIPO patent (KE, LS, MW, SD, SZ, UG) t Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE. CH, DE. DK. ES, FI. FR. GB, GR, IE. IT, 
LU, MC, NL, FT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN. ML, MR, NE. SN. TD, TG). 



Published 

With international search report. 



(54) Title: BUILDING ELEMENT 




(57) Abstract 

A building laminate comprises a supporting plate (2) of foam-aluminium joined together with a surface layer (3) by means of an 
adhesive having an optimal adhesion to both components. The supporting plate may be provided with a rube sling (5) for the cooling/heating 
of the surface layer (3). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NX 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgyttan 


RU 


Russisn Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


Cote d'lvoire 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


GS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


DA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


n 


Finland 


ML 


Mali 


US 


United Stales of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/1 1843 



1 



PCT/NO96/00229 



Building element 

The present invention relates to a composed wallboard (a laminate) and more 
specifically to a facade/floor board. 

Large modern buildings as office buildings and public buildings as museums, 
theatres etc. often are provided with boards both at the inside and the outside 
thereof, the boards having for instance specular/reflective properties, decorative 
stones/slabs etc. The selection of materials, a relatively high weight/volume and 
labour-consuming production/assembling accompanied by high costs, will 
represent an obvious limitation for a broader implementation of such boards also 
in other types of buildings. 

It is therefore an object of the present invention to provide a new type of laminate 
that is substantially lighter than the previously known/applied boards, the laminate 
being more simple to produce and to assemble. 

Another object of the invention is to provide a facade board having an attractive, 
colour stable appearance that will not deteriorate even under extreme climatic 
conditions with intensive sun radiation in tropical/subtropical areas. 

A further object of the invention is to provide a laminate having a built-in tube 
system for the circulation of a medium to achieve an effective cooling/heating of 
the surface of the laminate. 
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These and other objects and characteristic features of the invention and its 
preferred embodiments are achieved by a laminate as described in the claims and 
the detailed description of the invention with reference to the Figures 1-2, where 

Fig. 1 shows schematically in an vertical cross-section the construction of the 
laminate, and 

Fig. 2 illustrates the laminate in a horizontal section along the line I-I in Fig. 1 . 



Fig. 1 illustrates schematically the laminate 1, comprising a supporting plate 2 
join ed to a thinner top layer 3 by means of for insta nce a thin layer of adhesive 
(not shown in the figure). The ^ supporting plate 2 is according to a preferre d 
embodiment of the i nvention made from foam-aluminium, p referably reinforced by 
non-metallic (ceramic) particles, of the type described in Norwegian Patent No. 
172 697. Characteristic features of this type of foam-aluminium is that it has good 
mechanical properties and low weight (up to 90 % reduction in weight compared 
to matrix Al-material) together with good insulation properties regarding both 
thermal and acoustic insulation. 

Fig. 2 illustrates a preferred embodiment of the laminate, where the supporting 
plate 2 is further provided with a plurality of grooves/recesses, arranged sub- 
stantially parallel to each other, for the installation of a tube system shown in the 
Figure as tube sling 5. The tubes form part of a circulation system (not shown in 
the Figure) for cooling or heating of the top layer 3 when required, depending on 
the application of the laminate. Cooling/heating medium may circulate serially as 
shown in the Figure or in a parallel manner, respectively. The tubes, tube con- 
nections and the support/mounting of the supporting plate to a possible 
suspension frame are made from a compatible Al-material (alloy), to eliminate the 
problems related to galvanic corrosion. 
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Another preferred embodiment of the laminate according to the invention 
comprises a top layer 3 made from a thin split natural slate, for instance a black 
surface-centered Finnmark-sfate joined to foam-aluminium by adhesive means. 
According to this embodiment there is provided a novel type of facade boards 
having special/unique properties. The commercially applied specular glass areas 
will become polluted both outside and inside, and there will gradually develop a 
deposit at the underside thereof caused by a corroded deposit in the solar heat 
collector. This influences the appearance in a negative manner, with fading, 
tinting colours and heat transfer properties, leading to a vast reduction in the heat 
absorption even as early as 5-7 years after installation. The novel material pro- 
vides a maintenance-free, colour stable solar heat collector with low weight due to 
the thickness of the applied slate plates. The thickness of said plates may be in 
the range of 1.5-2.5 mm. The total weight per square metres of the laminate will 
be about 22 kilos dependent on the thickness of the slates and the thickness of 
the supporting foam- aluminium (20-40 mm), a feature which is very advantageous 
with respect to transport and when performing assembling at the building site. The 
facade boards may be handled by manual operations and thus special crane 
equipment will not be required. The black, surface-centered slate surface with 
bounded graphite is totally waterproof, colour stable and has high tensile strength 
values. 

Long run tests conducted on this material show that the material will neither fade 
nor foul, even when exposed to corrosive environments for 50 years. The laminate 
may be manufactured according to desired standard sizes as (conventional) 
two-component adhesive systems are applied in joining together the slate plates 
and the foam-aluminium preceded by possible priming of the contact surface of 
the slate. 
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A further advantage of using foam-aluminium as supporting plate material is that 
the material is easy to process, and the pattern of grooves for the installation of 
tubes may even be stamped/pressed into the plate material as an alternative to 
milling, thus obtaining a process that saves material and that is benign with 
respect to the environment. 



The laminate boards may, in addition to the application as facade boards, be 
applied as wall elements that are free-standing or integrated in roof or floor 
constructions with or without a built-in tube system for heat absorption and/or heat 
emission (cooling). 
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Claims 

1. A laminate (1) comprising a supporting plate (2) joined together with a 
surface layer (3), 

characterised in that 

the supporting plate (2) is made from foam-aluminium. 

2. Laminate according to claim 1 , 
c h a r a c t e r i s e d i n t h a t 

the supporting plate is provided with a plurality of substantially parallel 

■ 

grooves for the assembling of a tube sling (5), for the cooling/heating of 
the surface layer (3). 

3. Laminate according to claim 1 or 2, 
characterised in that 

the surface layer (3) comprises thin split natural slates fixed to the 
supporting plate (2) by means of an adhesive having an optimal adhesion 
to both natural slate and foam-aluminium. 

4. Laminate according to claim 3, 
characterised in that 

the thickness of the slate layer is 1 to 3 mm. 

5. Laminate according to one or more of the foregoing claims, 
characterised in that 

the laminate is applied as a facade board. 
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